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DESCRIPTION 

FIXING DEVICE AND IMAGE FORMING APPARATUS 
USING THE SAME 

5 

TECHNICAL FIELD 

The present invention relates to fixing 
devices and image forming apparatuses using the same. 

10 

BACKGROUND ART 

In a conventional image forming apparatus, a 
latent image on an image carrier is developed by a 

15 toner supplied from a developing device so that a 
toner image is formed on the image carrier as a 
visual image. The toner image on the image carrier 
is transferred onto a transfer medium by a 
transferring device so as to be fixed on the transfer 

20 medium by a fixing device. The fixing device, for 
example, includes a heater, a fixing roller, and a 
pressure roller. The heater is provided inside of 
the fixing device as a heating source. The fixing 
roller works as a rotatable surface moving body. The 

25 pressure roller comes in contact with a surface of 
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the fixing roller at a designated pressure and works 
as another rotatable surface moving body. The fixing 
roller and the pressure roller form a nip part. The 
toner image is fixed on the transfer medium by heat 
5 and pressure applied by using the nip part. The 

transfer medium where the toner image is fixed by the 
nip part is discharged via discharge path. On the 
other hand, a transfer medium not separated from the 
fixing roller or the pressure roller after passing 

10 through the nip part due to stiffness of a paper 
sheet or curvature of the fixing roller or the 
pressure roller is forcibly separated from the fixing 
roller or the pressure roller by a separation plate 
whose head end part is provided in the vicinity of 

15 the nip part so as to be discharged. 

Generally, the transfer medium contains 
moisture. The moisture contained in the transfer 
medium is changed to vapor by heating the transfer 
medium by the nip part so as to be discharged from 

20 the transfer medium. The vapor discharged from the 
transfer medium is changed to condensation if coming 
in contact with a separation plate having a low 
temperature. Since the head end of the separation 
plate is provided in the vicinity of the nip part, 

25 the possibility of the head end part coming in 
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contact with the transfer medium is higher than the 
probability of other parts of the separation plate 
coming in contact with the transfer medium. Because 
of this, if the condensation is generated at the head 
5 end part of the separation plate, the transfer medium 
may become adhered to the head end part of the 
separation plate so that a paper jam may be generated. 

There are several suggestions to solve such 
a problem of condensation. 

10 For example, a fixing device having a 

structure where a notch part is provided at a head 
end part of a separation plate so as to let vapor 
generated from a transfer medium go out is suggested 
in Japan Laid-Open Patent Application No. 2003-202767. 

15 Because of such a notch part for letting let vapor 
generated from the transfer medium go out, the 
condensation is prevented from being adhered at the 
head end part of the separation plate. However, in 
the fixing device discussed in Japan Laid-Open Patent 

20 Application No. 2003-202767, if vapor not discharged 
from the notch part for letting the vapor generated 
from the transfer medium go out is adhered at the 
head end part of the separation plate, condensation 
is generated at the head end part of the separation 

25 plate. 
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A fixing device having a structure where a 
separation plate is made of thin metal having low 
specific heat or a material having high heat 
conductivity, the separation plate is heated by 
5 contact of the transfer medium which is heated at 
high temperature, and the temperature of the 
separation plate rises to a temperature at which 
condensation is not generated, is suggested in Japan 
Laid-Open Patent Application No. 6-43772. In this 

10 fixing device, the condensation is prevented from 

being adhered at the head end part of the separation 
plate by heating the separation plate. 

However, in the fixing device discussed in 
Japan Laid-Open Patent Application No. 6-43772, it 

15 takes a lot of time for the temperature of the head 
end part of the separation plate to rise to a 
temperature at which condensation is not generated. 
Hence, until the temperature of the head end part 
rises to the temperature at which condensation is not 

20 generated, the condensation is adhered to the head 

end part of the separation plate. Particularly, in a 
state where the fixing device is left as it is for a 
long time so that the fixing device is cooled, the 
temperature of the separation plate is low. Hence, 

25 in this case, even if the transfer medium heated at 
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high temperature comes in contact with the separation 
plate, the temperature of the head end part may not 
have risen to the temperature at which condensation 
is not generated so that the condensation may be 
5 adhered to the head end part of the separation plate. 

In addition, in the fixing device discussed 
in Japan Laid-Open Patent Application No, 6-43772, 
since the temperature of the entire separation plate 
rises evenly due to the heat of the transfer medium, 
10 it takes a lot of time for the temperature of the 

head end part of the separation plate to rise by the 
heat of the transfer medium to a temperature at which 
condensation is not generated. 

15 DISCLOSURE OF THE INVENTION 

Accordingly, in a preferred embodiment of 
the present invention there, is provided a novel and 
useful fixing device and image forming apparatus 
20 using the same. 

According to one aspect of the present 
invention there is provided a fixing device and image 
forming apparatus whereby a temperature of a head end 
part at a side of a surface moving body of a 
25 separation plate can immediately rise to a 
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temperature at which condensation is not generated. 

An embodiment of the present invention is 
achieved by a fixing device, including: 

two surface moving bodies, at least one of 
5 which is driven so that the surface moving bodies 

come in contact with each other, a nip is formed, and 
surfaces of the surface moving bodies in contact move 
in the same direction; and 

a heat source configured to heat at least 
10 one of the surface moving bodies; 

wherein a transfer medium having a surface 
where a non-fixed toner image is formed is put in the 
nip so that the toner image is heat-fixed on the 
transfer medium; 
15 the fixing device further comprises a 

separation plate configured to remove the transfer 
medium, the transfer medium not being separated from 
the surface moving body after the transfer medium 
passes through the nip, from the surface moving body; 
20 and 

rise of temperature of a head end part, at a 
side of the surface moving body, of the separation 
plate is given priority over rise of temperature of 
other parts of the separation plate. 
25 An embodiment of the present invention is 
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also achieved by an image forming apparatus, 
including : 

a toner image forming part configured to 
form a toner image on a transfer medium; and 
5 a fixing part configured to fix the toner 

image to the transfer medium; 

wherein the fixing part including: 
two surface moving bodies, at least one of 
which is driven so that the surface moving bodies 
10 come in contact with each other, a nip is formed, and 
surfaces of the surface moving bodies in contact move 
in the same direction; and 

a heat source configured to heat at least 
one of the surface moving bodies; 
15 wherein a transfer medium having a surface 

where a non-fixed toner image is formed is put in the 
nip so that the toner image is heat-fixed on the 
transfer medium; 

the fixing device further comprises a 
separation plate configured to remove the transfer 
medium, the transfer medium not being separated from 
the surface moving body after the transfer medium 
passes through the nip, from the surface moving body; 
and 

rise of temperature of a head end part, at a 



20 



25 
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side of the surface moving body, of the separation 
plate is given priority over rise of temperature of 
other parts of the separation plate. 

According to the above-mentioned embodiments, 
5 a temperature of the head end part at the side of the 
surface moving body of the separation plate rises due 
to heat of the transfer medium heated at a high 
temperature where priority for being heated is given 
to the head end part at the side of the surface 

10 moving body of the separation plate more than other 
part of the separation plate. Because of this, the 
temperature of the head end part at the side of the 
surface moving body of the separation plate can rise 
by the transfer medium being heated at a high 

15 temperature to the temperature at which condensation 
is not generated more immediately than the 
conventional separation plate whose temperature rises 
evenly. As a result of this, even where the device 
is left for a long time as it is so that the 

20 separation plate is cooled, it is possible to 

immediately raise the temperature of the head end 
part at the side of the surface moving body of the 
separation plate to the temperature at which 
condensation is not generated, so that the generation 

25 of a paper jam can be prevented. 
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Other objects, features, and advantages of 



the present invention will become more apparent from 
the following detailed description when read in 
conjunction with the accompanying drawings. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of a printer of 
an embodiment of the present invention; 
10 FIG. 2 is a schematic view of a process 

cartridge forming a toner image forming part of the 
printer shown in FIG. 1; 

FIG. 3 is a schematic view of a fixing 

device ; 

15 FIG. 4 is a schematic view showing a 

conveyance part of a transfer medium before and after 
the fixing device; 



FIG. 



5 is a cross-sectional view of a 



separation plate; 



20 



FIG. 6 is a perspective view showing a 



peripheral structure of the separation plate; 



FIG. 7 is a view showing a relationship 



between the side of the transfer medium and an 



arrangement of a reinforcement part; 



25 



FIG. 8- (a) is a view showing an example 
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wherein a quantity of heat generated from a heating 
part in a pressure roller is different in an axial 
direction, and FIG. 8-(b) is a view showing another 
example wherein the quantity of heat generated from 
5 the heating part in a pressure roller is different in 
the axial direction; 

FIG. 9- (a) is a cross-sectional view of a 
separation plate having a structure where a water 
vapor receiving part is formed by another member, and 

10 FIG. 9-(b) is a perspective view showing a peripheral 
structure of the separation plate having the 
structure where the water vapor receiving part is 
formed by another member; and 

FIG . 10 is a view showing an example wherein 

15 the water vapor receiving part is formed by a drawing 
process . 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 A description of the present invention and 

details of drawbacks of the related art are now given, 
with reference to FIG. 1 through FIG. 10, including 
embodiments of the present invention. 

More specifically, a color laser printer 

25 (hereinafter Sprinter") is discussed as an example of 
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the image forming apparatus of the present invention. 
FIG. 1 is a schematic view of the printer of an 
embodiment of the present invention. In this printer, 
four image forming parts for four colors yellow, 
5 magenta, cyan, and black are arranged horizontally so 
as to form a tandem image forming part. In the 
tandem image forming part, image forming parts, 
namely toner image forming parts 101Y, 101C, 101M and 
101K, are arranged in turn from a left side of FIG. 1. 

10 Here, Y, M, C and K represent members for colors of 
yellow, magenta, cyan, and black, respectively. In 
the tandem image forming part, the image forming 
parts 101Y, 101C, 101M and 101K have structures where 
charging devices, developing devices 10Y, 10C, 10M 

15 and 10K, photosensitive body cleaning devices, and 

others are provided around drum-shaped photosensitive 
bodies 21Y, 21C, 21M and 21K, respectively. Toner 
bottles 2Y, 2C, 2M and 2K are arranged at an upper 
part of the printer. Toners of yellow, magenta, cyan, 

20 and black colors are supplied in the toner bottles 2Y, 
2C, 2M and 2K, respectively. A designated amount of 
the toner of each color is supplied from the 
corresponding toner bottles 2Y, 2C, 2M and 2K to 
developing devices 10Y, 10C, 10M and 10K, 

25 respectively, via a conveyance part (not shown) . 
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An optical writing unit 9 as a latent image 
forming .part is provided at a lower part of the 
tandem image forming part. The optical writing unit 
9 includes a light source, a polygon mirror, a f- 0 
5 lens, a reflection mirror, and others. The optical 
writing unit 9 scans and irradiates a laser light on 
a surface of each of the photosensitive bodies 21 
based on the image data. 

An intermediate transfer endless belt 1 as 

10 an intermediate transfer body is provided right above 
the tandem image forming part. The intermediate 
transfer belt 1 is wound around and tensioned by 
support rollers la and lb. A driving motor (not 
shown in FIG. 1) as a driving source is connected to 

15 a rotational shaft of the support roller la 

functioning as a driving roller. As the driving 
motor is driven, the intermediate transfer belt 1 
revolves in the counter-clockwise direction in FIG. 1 
so that the dependent support roller lb revolves. 

20 Primary transfer devices 11Y, 11C, 11M and 11K are 

provided inside of the intermediate transfer belt 10 
so as to transfer the toner image formed on the 
photosensitive bodies 21Y, 21C 21M and 21K onto the 
intermediate transfer belt 1. 

25 A secondary transfer roller 5 as a secondary 
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transfer device is provided at a more downstream 
position in a driving direction of the intermediate 
transfer belt 1 than the primary transfer devices 11Y, 
11C, 11M and 11K. The intermediate transfer belt 1 
5 is put between the support roller IB and the 

secondary transfer roller 5 and the support roller IB 
works as a pushing member. The printer also has a 
paper feeding cassette 8, a paper feeding roller 7, 
resist rollers 6, and others. In addition, a fixing 

10 device 4 configured to fix an image on the transfer 
medium S and a paper discharge roller 3 are provided 
at a downstream side of the secondary transfer roller 
5 in a moving direction of a transfer medium S onto 
which a toner image is transferred by the secondary 

15 transfer roller 5. 

Next, an action of the printer is discussed. 
Photosensitive bodies 21Y, 21C, 21M, and 21K are 
rotated by the image forming parts and surfaces of 
the photosensitive bodies 21Y, 21C, 21M, and 21K are 

20 charged by charging devices 17Y, 17C, 17M and 17K, 
respectively. Then, laser writing light containing 
image data is irradiated on from the optical writing 
unit 9 so that electrostatic latent images are formed 
on the photosensitive bodies 21Y, 21C, 21M, and 21K. 

25 After that, corresponding toners are adhered by the 
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developing devices 10Y, 10C, 10M, and 10K and the 
electrostatic latent images are made visible. As a 
result of this, single color images of yellow, cyan, 
magenta, and black are formed on the photosensitive 
5 bodies 21Y , 21C, 21M, and 21K, respectively. The 

driving roller la revolves due to the rotation of the 
driving motor (not shown in FIG. 1) so that the 
dependent roller lb and the secondary transfer roller 
5 revolve dependently so that the intermediate 

10 transfer belt 1 is rotated and conveyed. The visible 
images are transferred onto the intermediate transfer 
belt 1 in turn by the primary transfer devices 11Y, 
11c, 11M and 11K. As a result of this, a synthetic 
color image is formed on the intermediate transfer 

15 belt 1. Residual toner is removed from the surfaces 
of the photosensitive bodies 21Y, 21C, 21M and 21K 
from which the images are transferred by a cleaning 
device so that the photosensitive bodies 21Y, 21C, 
21M and 21K are prepared for the next image forming. 

20 In timing with image forming, a head end of 

the transfer medium S is taken out from the paper 
feeding cassette 8 by the paper feeding roller 7 so 
that the transfer paper S is conveyed to the resist 
roller 6 and stopped for a while. 

25 In timing with the image forming operation, 
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the transfer medium S is conveyed between the 
secondary transfer roller 5 and the intermediate 
transfer belt 1. The transfer medium 3 is put 
between the secondary transfer roller 5 and the 
5 intermediate transfer belt 1 so that the secondary 
transfer roller 5 and the intermediate transfer belt 
1 form a secondary transfer nip. The toner image on 
the intermediate transfer belt 10 is transferred 
(second transfer) onto the transfer medium S by the 

10 secondary transfer roller 5. 

The transfer medium S to which the image is 
transferred is sent to the fixing device 4. Heat and 
pressure are applied to the transfer medium S by the 
fixing device 4 so that the transfer image is fixed 

15 to the transfer medium S. After that, the transfer 
medium S is discharged outside of the image forming 
apparatus. On the other hand, the residual toner 
remaining on the intermediate transfer belt 11 after 
the image is transferred is removed by an 

20 intermediate transfer body cleaning device 12 so that 
the image forming machine is prepared for the next 
image forming by the tandem image forming part. 

Toner image forming parts lOly, 101C, 101M 
and 101K are formed in a body and function as process 

25 cartridges detachable from the main body of the 



WO 2006/059518 



PCT/JP2005/021494 



-16- 

printer. The process cartridge can be pulled out to 
a front side of the main body of the printer along a 
guide rail. By pushing the process cartridge to a 
deep side of the main body of the printer, the toner 
5 image forming part can be provided in a designated 
position . 

The process cartridges of the toner image 
forming parts lOly, 101C, 101M and 101K have same 
structures and perform the same actions. In the 

10 following explanations, indications Y, C, M and K are 
omitted and details of the process cartridge of the 
toner image forming part are discussed. FIG. 2 is a 
schematic view of a process cartridge of a toner 
image forming part 101 of the printer shown in FIG. 1. 

15 As shown in FIG. 2, a charging roller 17 as a 

charging device, a developing device 10, a fur brush 
36 as a photosensitive body cleaning device, a 
cleaning blade 33 and others are arranged around the 
photosensitive body 21 rotating in a clockwise 

20 direction. Thus, in the printer of this embodiment, 
the charging roller 17 is arranged below the 
photosensitive body 21 in a vertical direction. 
Furthermore, a cleaner roller 18 as a charging 
cleaning roller is provided below the charging roller 

25 17. The cleaner roller 18 rotatably comes in contact 
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with and cleans the surface of the charging roller 17. 
In addition, the photosensitive cleaning device 
includes the fur brush 36, the cleaning blade 33, and 
waste toner conveyance coil 34 for discharging a 
5 waste toner removed from the photosensitive body 21 
to the outside of the process cartridge. 

FIG. 3 is a schematic view of a fixing 
device 4. As shown in FIG. 4, the fixing device 4 
has a structure where an endless fixing belt 43 as a 

10 surface moving body is wound around a heating roller 
42 and a fixing roller 41. 

A rear surface of the fixing belt 43 is 
heated so that the temperature of the fixing belt 43 
rises to be in the range of 140 through 180 °C . Hence, 

15 it is preferable to use a material having heating 

resistance (low heat conductivity) and durability for 
the fixing belt. The fixing belt 43 has a multilayer 
structure where an elastic layer is formed on a 
cylindrical-shaped film base made of heat resistant 

20 resin such as polyimide and a release layer is formed 
on the elastic layer. The base may be made of 
material having heat resistance and good mechanical 
strength. The film base may be made of metal such as 
Ni or SUS in addition to the heat resistant resin 

25 such as polyimide. In order to obtain a stable 
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fixing property, the elastic layer of the fixing belt 
43 may be made of material by which heat and pressure 
are given to the toner and the transfer medium. For 
example, a silicon rubber or fluoride rubber may be 
5 used for the elastic layer of the fixing belt 43. 

The release layer of the fixing belt 43 is provided 
in order to prevent a partial offset of the toner 
image formed on the transfer medium. Hence, it is 
preferable to use a material having good toner 

10 releasability as a material for the release layer of 
the fixing belt 43. For example, as the material for 
the release layer of the fixing belt 43, fluoride 
resin such as polytetraf luoroethylene (PTFE), 
copolymer of tetraf luoroethylene and 

15 perf luoroalkoxyethylene (PFA) , f luorinated-ethylene- 
propylene (FEP) or material made by blending these 
materials may be used. The release layer made of 
such a material can be obtained by applying the 
material on the elastic layer via a primer and baking. 

20 The base of the fixing belt 43 of this 

embodiment has a thickness of approximately 50 
through 90 Mm. The elastic layer of the fixing belt 
43 of this embodiment has a thickness of 
approximately 100 through 300 /xm. The release layer 

25 of the fixing belt 43 of this embodiment has a 
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thickness of approximately 20 through 50 fim. 

In the heating roller 42, a heating source 
44 such as a halogen lamp is installed in a cored bar 
made of metal such as aluminum or iron. The inside 
5 of the fixing belt 43 is heated by radiant heat of 
the heating source 44. It is preferable that the 
cored bar of the heating roller 42 have a small 
thickness. However, since the cored bar receives 
tension of the fixing belt 43, it is necessary for 

10 the cored bar of the heating roller 42 to have a 
thickness equal to or greater than 0.4 mm if the 
cored bar is made of aluminum. Furthermore, it is 
necessary for the cored bar of the heating roller 42 
to have a thickness equal to or greater than 0.2 mm 

15 if the cored bar is made of iron. In addition, a 
color such as black whereby heat from the heating 
source 44 may be easily absorbed is applied on the 
inside of the cored bar. 

In addition, a thermistor 48 is arranged at 

20 the heating roller 42 as a temperature sensor element. 
Based on the temperature detection of the thermistor 
48, the heating part 44 is controlled so as to have a 
setting temperature . 

The fixing roller 41 has a structure where 

25 an elastic layer such as silicon rubber is formed on 
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a cored bar having high rigidity such as metal, for 
example, aluminum or iron, or resin having high 
strength. It is most preferable to use a sponge 
rubber as a material for the elastic layer of the 
5 fixing roller 41. It is possible to make the elastic 
layer have a low hardness equal to or less than 50 HS 
(Asker C) by using the sponge rubber so that addition 
of the fixing belt can be made small. In addition, 
since the sponge rubber has lower heat conductivity 

10 than a normal rubber, it can be difficult to let heat 
of the fixing belt go out. 

A tension roller 47 is provided in an 
intermediate position between the fixing roller 41 
and the heating roller 42. The tension roller 47 

15 comes in contact with the fixing belt 43. The 

tension roller 47 presses the fixing belt 43 inside 
by the spring force of a spring 47a. Thus, tension 
is given to the fixing belt 43. The tension roller 
47 has a structure where a cored bar made of material 

20 having high rigidity such as metal is covered with a 
material having a certain degree of elasticity such 
as heat resistant felt or silicon rubber. By 
covering the cored bar with the heat resistant felt 
or silicon rubber, it is possible to prevent the 

25 fixing belt 43 from being damaged at the time of 
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pressing the fixing belt 43 so that a uniform pushing 
pressure can be easily secured. In addition, as 
compared with the tension roller having only the 
cored bar, the heat conductivity of the tension 
5 roller 47 can be relatively reduced- Therefore, it 
is possible to prevent the heat of the fixing belt 43 
from being radiated from the tension roller 47. In 
this embodiment, the tension roller 47 comes in 
contact with an external circumferential surface of 

10 the fixing belt 43 so that the fixing belt 43 is 

pushed to the inside; thereby, tension is given to 
the fixing belt 43. However, the present invention 
is not limited to this example. For example, the 
tension roller 47 may come in contact with an 

15 internal circumferential surface of the fixing belt 
43 so that the fixing belt 43 may be pushed to the 
outside; thereby, tension may be given to the fixing 
belt 43. Furthermore, the fixing roller 41 or' the 
heating roller may function as a tension roller. In 

20 this case, the fixing belt 43 is pushed to the 

outside by the fixing roller 41 or the heating roller 
42 which can be moved so that tension is given to the 
fixing belt 43. 

In addition, the fixing device 4 includes a 

25 pressing roller 45 as another surface moving body. 
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The pressing roller 45 presses the fixing roller 41 
via the fixing belt 43 by an energizing part such as 
a spring (not shown in FIG. 3) so that a fixing nip 
is formed. The pressing roller 45 has a structure 
5 where an elastic layer made of silicon rubber is 
formed on a cored bar having rigidity made of, for 
example, metal. The elastic layer may be covered 
with a member having good releasability such as a PFA 
tube. The hardness of the pressing roller 45 is made 

10 greater than the hardness of the fixing roller 41 by 
making the hardness of the rubber high or making the 
thickness of the elastic layer small. If the 
hardness of the pressing roller 45 is greater than 
the hardness of the fixing roller 41, the fixing 

15 roller 41 surface becomes sunken so that the fixing 
nip is curved (concave on the pressing roller 45 
side) along the axial directions of the pressing 
roller 45. The fixing device 4 of this embodiment 
has a structure where an image on a surface at a 

20 fixing belt side of the transfer medium is fixed. 

The toner heated and made molten by the fixing nip is 
adhered to the fixing belt 43 and the transfer medium 
is easily adhered to the fixing belt 43. However, 
since the fixing nip is curved along the axial 

25 directions of the pressing roller 45, the transfer 
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medium conveyed by the fixing nip is curved along the 
axial directions of the pressing roller 45. Because 
of this, since the transfer medium moves along the 
pressing roller 45 at a fixing nip exit, the transfer 
5 medium together with the toner may be easily released, 
from the fixing belt 43- Particularly, since a color 
image has a greater amount of the toner on the 
transfer medium than a black and white image, the 
color image is easily adhered to the fixing belt. 

10 However, as discussed above, by making the hardness 
of the pressing roller 45 greater than the hardness 
of the fixing roller 41, even in the case of the 
color image, .it is difficult for the transfer medium 
to be adhered to the fixing belt 43. 

15 The pressing roller 45 is rotated by a 

driving part (not shown) so that the fixing roller 41 
is dependently rotated. While the driving part is 
provided to drive the pressing roller 45 in this 
embodiment, the driving part may be provided to drive 

20 the fixing roller 41 so that the pressing roller 45 
is dependently rotated. 

A release agent applying roller 49 is 
provided in the fixing device 4 so that the molten 
toner is prevented from being adhered to the fixing 

25 belt 43. The release agent applying roller 49 
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presses the fixing belt 43 so as to be rotated with 
the fixing belt 43, and thereby the release agent is 
supplied to the fixing belt 43. The release agent 
applying roller 49 is made of material having 
5 permeability such as sponge. The inside of the 
release agent applying roller 49 is filled with 
silicon oil,, for example, as the release agent. A 
cleaning roller 50 is provided so as to press the 
release agent applying roller 49 and remove paper 

10 powder or the like adhered to the release agent 

applying roller 49. A surface of the cleaning roller 
50 has a brush-shaped configuration, for example. 
The cleaning roller 50 is rotated with the release 
agent applying roller 49. The brush may be made of a 

15 material having conductivity so that the paper powder 
adhered to the release agent applying roller 49 is 
removed electrostatically . 

A separation plate 100 having a head end 
part 101 is provided at a downstream side in a paper 

20 conveyance direction of the fixing nip and thereby 
the paper is prevented from being wound around the 
fixing belt 43. A detailed structure of the 
separation plate 100 is discussed below. A head end 
of the head end part 101 does not come in contact 

25 with the fixing belt 43. A gap having a length equal 
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to or less than 1 mm is formed between the head end 
of the head end part 101 and the fixing belt 43. In 
a case where the head end of the head end part 101 
comes in contact with the fixing belt 43, the fixing 
5 belt 43 may be damaged by the head end of the head 
end part 101. In a case where the gap between the 
head end of the head end part 101 and the fixing belt 
43 is greater than 1 mm, the transfer medium 
discharged from the fixing nip is caught between the 

10 head end of the head end part 101 and the fixing belt 
43 so that paper jam may happen. Furthermore, the 
longer the time duration that the transfer medium is 
adhered to the fixing belt 43 is, the more unevenness 
of the image may be easily generated. Hence, it is 

15 preferable that the transfer medium be separated from 
the fixing belt 43 by the head end of the head end 
part 101 as soon as the transfer medium is out from 
the fixing nip. Because of this, it is preferable 
that the head end of the head end part 101 be closer 

20 to the fixing nip. 

Next, a conveyance path of the transfer 
medium before and after the fixing device is 
discussed. FIG. 4 is a schematic view showing a 
conveyance part of the transfer medium before and 

25 after the fixing device. As shown in FIG. 4, the 
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transfer medium, onto which a non-fixed toner image 
from the intermediate transfer belt 1 is transferred 
by the secondary transfer roller 5, enters the fixing 
nip along an entrance guide plate 51. The transfer 
5 medium being out from (exiting) the fixing nip is 
separated from the fixing belt 43 by the head end 
part 101. The separated transfer medium is conveyed 
along the separation plate 100 by the conveyance 
roller 3 so as to be discharged to a paper discharge 

10 tray (not shown) . 

Next, the separation plate 100 is discussed 
with reference to FIG. 5 and FIG. 6. FIG. 5 is a 
cross-sectional view of the separation plate 100. 
FIG. 6 is a perspective view showing a peripheral 

15 structure of the separation plate 100. As shown in 
FIG. 5, the separation plate 100 includes a head end 
part 101 and a guide part 102. The head end part 101 
has, as shown in FIG. 5, a structure where the 
thickness of the head end of the head end part 101 is 

20 equal to or less than 0.2 mm. While the head end of 
the head end part 101 has a small thickness in this 
embodiment, the thickness of the entire head end part 
101 may be small. In a case where the thickness of 
the head end of the head end part 101 is equal to or 

25 less than 0.2 mm, the head end of the head end part 
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101 may be situated closer to the fixing nip. In a 
case where the thickness of the head end part 101 is 
equal to or less than 0.2 nun, it is possible to 
easily raise the temperature of the head end part 101 
5 to such as 40 °C or higher at which temperature water 
vapor does not adhere to the head end part 101 due to 
heat of the transfer medium or radiation heat from 
the transfer belt 43. The head end part 101 may be 
formed such that the head end of the separation plate 

10 100 has a thickness equal to or less than 0.2 mm or 
such that a separate plate having a thickness equal 
to or less than 0.2 mm is adhered. 

The guide part 102 has a function whereby 
the transfer medium being out from the fixing nip is 

15 guided. A case installing part 103 is provided on 

both side surface of the guide part 102. These case 
installing parts 103 are attached to a case (not 
shown) of the fixing device. A positioning part 106 
is provided at both ends of the guide part 102 so 

20 that the gap between the fixing belt 43 and the head 
end of the head end part 101 is securely maintained. 
The positioning part 106 is provided at the guide 
part 102 so as to come in contact with a transfer 
medium non-contact area of the fixing belt 43 so that 

25 the gap between the fixing belt 43 and the head end 
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of the head end part 101 is securely maintained. 

The guide part 102 has a heat conductivity 
limitation part. The heat conductivity limitation 
part has a structure where transfer of the heat of 
5 the head end part 101 to the guide part 103 is 

limited so that the temperature of the head end part 
101 can easily rise. More specifically, as shown in 
FIG. 6, plural notch parts 102a provided in the guide 
part 102 and having rectangular configurations work 

10 as the heat conductivity limitation parts. That is, 
the heat transfer from the head end part 101 to the 
guide part 103 is limited by providing a large gap 
between the guide part 103 and the head end part 101 
by the notch parts 102a. 

15 The heat conductivity limitation part is not 

limited to the notch part. For example, the guide 
part and the head end part may be provided as 
separate members and the guide part and the head end 
part may be unified via a heat insulating material as 

20 the heat conductivity limitation part. Under this 

structure, the heat of the head end part is prevented 
from being transferred to the guide part by the heat 
insulating material. As a result of this, the 
temperature of the head end part can immediately rise 

25 to a temperature at which moisture condensation is 
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not generated. 

Plural reinforcing parts 102b for 
reinforcing the head end parts 101 are provided 
between notch parts 102a. The reinforcing parts 102b 
5 reinforces the head end part 101 so as to prevent the 
head end part 101 having a thin plate shaped 
configuration from being deformed. It is preferable 
that the reinforcing parts 102b face both ends of the 
transfer medium having a size which can be used for 

10 the printer. In the printer of this embodiment, as 
shown in FIG. 7, the reinforcing parts 102b are 
provided in four positions, namely positions facing 
both ends of the transfer medium having a minimum 
size which can be used for the printer and positions 

15 facing both ends of the transfer medium having a 

maximum size which can be used for the printer. In 
the printer of this embodiment, the center of the 
transfer medium passes through the center of the 
fixing belt 43. As shown in FIG . 7, the reinforcing 

20 parts 102b are provided symmetrically wherein the 
center of the fixing belt 43 is a center. 

When the head end of the transfer medium is 
discharged from the transfer nip, the head end may be 
unstable, such as curled. Hence, the head end of the 

25 transfer medium does not always contact the head end 
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part 101. The head end of the transfer medium may 
come in contact with the guide part situated above 
the head end part 101. However, even if the transfer 
medium comes in contact with the guide part, the head 
5 end of the transfer medium comes in contact with the 
reinforcing part 102b situated in a position facing 
both ends of the transfer medium having a minimum 
size which can be used for the printer. Hence, it is 
possible to separate the transfer medium from the 

10 fixing belt and to maintain the conveyance capability 
of the transfer medium. 

It is preferable that the width in an axial 
direction of the reinforcing part 102b be set as 
corresponding to a position gap of the conveyed 

15 transfer medium. In a case of the printer of this 
embodiment, due to the configuration of the 
conveyance roller or the like and the position 
precision, the width in an axial direction of the 
reinforcing part 102b is set so that the position gap 

20 of the transfer medium of approximately ±3 mm can be 
accepted. Because of this, in the case of the 
printer in this embodiment, the width in an axial 
direction of the reinforcing part 102b is set to be 
equal to or greater than 6 mm. 

25 , In addition, since heat is transferred to 
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the reinforcing part 102b, the temperature in the 
vicinity of the reinforcing part 102b of the head end 
part 101 is harder to make rise than .the temperature 
of other parts. However, by providing the 
5 reinforcing part 102b in a position facing the end 
part of the transfer medium, it is possible to 
promote the rise of the temperature in the vicinity 
of the reinforcing part of the head end part 101. 
The reason of this is discussed below. 

10 As discussed above, the temperature of the 

head end part 101 rises due to heat of the transfer 
medium and the radiation heat of the fixing belt 43. 
The temperature of a part of the head end part coming 
in contact with the transfer medium may rise due to 

15 the heat of the transfer medium easier than the 

temperature of a part not coming in contact with the 
transfer medium. On the other hand, the temperature 
of the part of the head end part not coming in 
contact with the transfer medium may rise due to the 

20 radiation head of the fixing belt 43 easier than the 
temperature of the part coming contact with the 
transfer medium. This is because heat of the part 
not coming in contact with the transfer medium of the 
fixing belt 43 is not caught by the transfer medium 

25 and therefore the temperature of the part not coming 
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in contact with the transfer medium of the fixing 
belt 43 is higher than the part coming in contact 
with the transfer medium. Accordingly / the 
temperature of the part of the head end part not 
5 coming in contact with the transfer medium may rise 
due to the radiation heat of the fixing belt 43 
easier than the temperature of the part coming in 
contact with the transfer medium. 

The part facing the end part of the transfer 

10 medium of the head end part 101 receives influence of 
the rise of the temperature due to both radiation 
heat of a side whose temperature is higher of the 
fixing belt 43 and contact of the transfer medium. 
Hence, the temperature of the part facing the end 

15 part of the transfer medium of the head end part 101 
may rise easer than other parts of the head end part 
101. The reinforcing part 102b is provided in a 
position facing the end part of the transfer medium 
of the head end part 101 whose temperature easily 

20 rises so that it is possible to prevent the situation 
where the temperature in the vicinity of the 
reinforcing part of the head end part 101 is hard to 
rise due to removal of the heat by the reinforcing 
part 102b. 

25 In addition, as shown in FIG. 8, heating 
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values of the heat source 45a provided inside of the 
pressing roller 45 may vary depending on an axial 
direction so that the temperature of the part facing 
the reinforcing part 102b of the heating roller 45 is 
5 higher than a temperature of other part. For example, 
as is shown in FIG. 8- (a), a winding gap of a 
Nichrome wire in a position facing the reinforcing 
part 102b of the pressing roller 45 is made narrower 
than other part. Furthermore, as is shown in FIG. 8- 

10 (b) , two heat sources 45a are provided. One heat 
source 45a-l uniformly heats the entire pressing 
roller 45. The other heat source 45a-2 heats only a 
part facing the reinforcing part 102b of the pressing 
roller 45. Under this structure, the temperature of 

15 the part facing the reinforcing part 102b of the 

heating roller 45 is higher than the temperature of 
other part. As a result of this, the temperature in 
the vicinity of the reinforcing part of the head end 
part 101 rises more easily than the temperature of 

20 other parts due to the radiation heat of the pressing 
roller 45. Hence, even if the heat of the head end 
part 101 in the vicinity of the reinforcing part is 
removed by the reinforcing part, heat can be 
compensated for the radiation heat of the pressing 

25 roller whose temperature is higher than other parts. 
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As a result of this, it is possible to prevent the 
difficulty in raising the temperature in the vicinity 
of a connection part of the head end part 101. 
Furthermore, while heating values of the heat source 
5 45a provided inside of the pressing roller 45 vary 
depending on the axial direction in an example shown 
in FIG. 8, the present invention is not limited to 
this. For example, in order to make the temperature 
of the part facing the reinforcing part 102b of the 

10 fixing belt 43 higher than the temperature of other 
parts, the heating value generated from the heat 
source 44 provided inside of the heating roller 42 
may vary depending on the axial direction. 

In addition, as shown in FIG. 5, a water 

15 vapor receiving part 105 is provided in the guide 
part 102 of the separation plate 100. The water 
vapor receiving part 105 is inclined to a side of the 
fixing roller 46 against a virtual line connecting 
the guide part 102 and the head end part 101. By 

20 inclining the water vapor receiving part 105 to the 
side of the fixing roller, it is possible to provide 
the water vapor receiving part 105 at a designated 
distance apart from the transfer medium guide surface 
of the separation plate 101. Because of this, it is 

25 possible to prevent the water vapor adhering to the 
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water vapor receiving part 105 from being adhered to 
the transfer medium. In addition, by inclining the 
water vapor receiving part 105 to the side of the 
fixing roller, it is possible to prevent a bad 
5 influence on the image due to adhesion of the water 
vapor generated from the transfer medium to the 
photosensitive body, the lens of a light exposure 
device, or the like. Furthermore, by inclining the 
water vapor receiving part 105 to the side of the 

10 fixing roller, a head end part of the water vapor 

receiving part 105 is arranged at a side further away 
from the transfer medium guide surface than is the 
head end part 101. Under this structure, it is 
possible to prevent water vapor condensed at the 

15 water vapor receiving part 105 from changing to water 
drop so as to be dropped onto the head end part 101. 
In a case where the water vapor of the transfer 
medium is adhered to the reinforcing part, the water 
vapor of the transfer medium is not increased because 

20 of the size of an area of the reinforcing part so 
that condensation can be prevented. 

The water vapor receiving part 105 shown in 
FIG. 5 is made of the same metal as the guide part 
102 in a body with the guide part 102. However, the 

25 present invention is not limited to this. The water 
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vapor receiving part 105 may be provided separately 
from the guide part 102 as shown in FIG. 9. In 
addition, the water vapor receiving part 105 shown in 
FIG. 9 is made of resin having a lower conductivity 
5 than the head end part 101. Because of this, rise of 
the temperature of the water vapor receiving part 105 
due to the heat inside of the fixing device is hard 
to be generated. Thus, water vapor from the transfer 
medium can be easily condensed onto the water vapor 

10 receiving part 105. Because of this, it is possible 
to gather more of the water vapor from the transfer 
medium, as compared to' a water vapor receiving part 
made of a metal the same as the guide part 102. 

Furthermore, as shown in FIG. 10, the water 

15 vapor receiving part 105 may be formed by a drawing 
process. In this case, the temperature of the head 
end part of the separation plate can easily rise more 
than the temperature of other parts by making the 
head end of the head end part thin so that the heat 

20 capacity is made small. The head end part and the 
guide part may be made separately and the head end 
part may be provided to the guide part via the heat 
insulating member so that the transfer of the heat of 
the head end part to the water vapor receiving part 

25 formed by the drawing process is prevented. As a 
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result of this, the temperature of the head end part 
can rise well. 

According to the embodiment discussed above, 
it is possible to provide a fixing device, including: 
5 two surface moving bodies, at least one of 

which is driven so that the surface moving bodies 
come in contact with each other, a nip is formed, and 
surfaces of the surface moving bodies in contact move 
in the same direction; and 

10 a heat source configured to heat at least 

one of the surface moving bodies; 

wherein a transfer medium having a surface 
where a non-fixed toner image is formed is put in the 
nip so that the toner image is heat-fixed on the 

15 transfer medium; 

the fixing device further comprises a 
separation plate configured to remove the transfer 
medium, the transfer medium not being separated from 
the surface moving body after the transfer medium 

20 passes through the nip, from the surface moving body; 
and 

rise of temperature of a head end part, at a 
side, of the surface moving body, of the separation 
plate is given priority over rise of temperature of 
25 other parts of the separation plate. 
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According to this fixing device, it is 
possible to immediately raise the temperature of the 
head end part to a temperature at which condensation 
is not generated by the transfer medium heated at a 
5 high temperature. Hence, it is possible to prevent a 
paper jam. 

The separation plate may have a structure 
where a heat capacity of the head end part, at the 
surface moving body side, of the separation plate is 
10 lower than a heat capacity of other parts of the 
separation plate. 

According to the above-mentioned fixing 
device, the temperature of the head end part of the 
separation plate can rise more quickly than the 
15 temperature of other parts of the separation plate. 

The separation plate may include a heat 
conductivity limitation part configured to limit a 
transfer of the heat at the surface moving body side 
of the separation plate to other parts of the 
20 separation plate. 

If the heat capacity of the head end part is 
low and the temperature of the head end part rises 
more immediately than other parts of the separation 
plate so that the temperature of the head end part is 
25 ' higher than the temperature of other parts of the 
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separation plate, heat transfer wherein the heat of 
the head end part moves to other parts of the 
separation plate is generated. However, according to 
the above-mentioned fixing device, the separation 
5 plate includes the heat conductivity limitation part 
configured to limit the transfer of the heat at the 
surface moving body side of the separation plate to 
other parts of the separation plate- As a result of 
this, even if the temperature of the head end part is 

10 higher than the temperature of other parts of the 
separation plate, the heat of the head end part is 
not transferred to other parts of the separation 
plate. Hence, it is possible to immediately raise 
the temperature of the head end part to a temperature 

15 at which condensation is not generated. 

The separation plate may include a 
reinforcing part configured to reinforce the head end 
part at the surface moving body; and 

the reinforcing part may face a part of the 

20 surface moving body, the part having a temperature 

higher than a surface average temperature in an axial 
direction of the surface moving body, in a position 
facing the head end part at the side of the surface 
moving body of the separation plate. 
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The heat of the head end part moves to this 
reinforcing part. Hence, as compared to a part where 
the reinforcing part is not provided, the speed of 
rise of the temperature to a temperature at which the 
5 condensation is not generated at the part where the 
reinforcing part is provided is slow. As a result, 
the condensation may be generated at the part where 
the reinforcing part of the head end part is provided. 
However, according to the above-discussed structure, 

10 as compared to a part where the reinforcing part is 

not provided, the amount of the radiation heat at the 
part where the reinforcing part is provided received 
from the surface moving body can be made large. As a 
result of this, at the part where the reinforcing 

15 part is provided, heat absorbed by the reinforcing 
part can be compensated for by the radiation heat 
from the surface moving body. Therefore, as compared 
to a part where the reinforcing part is not provided, 
the speed of rise of the temperature to a temperature 

20 at which the condensation is not generated at the 

part where the reinforcing part is provided is fast. 
Thus, it is possible to prevent the condensation from 
being generated at the part where the reinforcing 
part of the head end part is provided. 

25 Heating values of the heat source in an 
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axial direction may vary so that the temperature of 
the part of the surface moving body facing the 
reinforcing part is higher than a surface average 
temperature in the axial direction of the surface 
5 moving body. 

According to the above-mentioned fixing 
device, the temperature of the part of the surface 
moving body facing the reinforcing part can be 
greater than a surface average temperature in the 
10 axial direction of the surface moving body. 

The reinforcing part may be provided in a 
position facing an end part of a conveyed transfer 
medium. 

The temperature of the part coming in 
15 contact with the transfer medium at the head end part 
easily rises due to heat of the transfer medium as 
compared to a part not coming in contact with the 
transfer medium. On the other hand, the temperature 
of the part facing the transfer medium rises due to 
20 the radiation heat of the surface moving body easier 
than the part facing the transfer medium at the head 
end part. This is because heat of the part not 
coming in contact with the transfer medium of the 
surface moving body is not caught by the transfer 
25 medium and therefore the temperature of the part not 
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coming contact with the transfer medium is greater 
than the temperature of the part coming in contact 
with the transfer medium. Accordingly, the 
temperature of the part not facing the transfer 
5 medium may rise due to the radiation head of the 

surface moving body easier than the part facing the 
end part of the transfer medium of the head end part. 
Because of this, the part facing the end part of the 
transfer medium of the head end part receives 

10 influence of the rise of the temperature due to both 
radiation heat of a side whose surface temperature is 
higher and contact of the transfer medium. By 
providing the reinforcing part in the position facing 
the end part of the conveyed transfer medium, the 

15 heat absorbed by the reinforcing part can be 

compensated for by the radiation heat whose surface 
temperature is higher and the heat of the transfer 
medium. Therefore, as compared to a part where the 
reinforcing part is not provided, the speed of rise 

20 of the temperature to a temperature at which the 

condensation is not generated at the part where the 
reinforcing part is provided is fast. 

The separation plate may include a water 
vapor receiving part configured to receive a water 

25 vapor generated from a transfer medium; and 
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the water vapor receiving part may be 
provided in a position where water being condensed at 
the water vapor receiving part does not drop onto the 
head end part at the side of the surface moving body, 
5 According to the above-mentioned fixing 

device, by providing the water vapor receiving part 
and making the water vapor generated from the 
transfer medium condense at. the water vapor receiving 
part, the water vapor generated from the transfer 

10 medium can be prevented from condensing at the guide 
member provided at a discharge path or onto a 
photosensitive body. In addition, by providing the 
water vapor receiving part in a position where water 
being condensed at the water vapor receiving part 

15 does not drop to the head end part, it is possible to 
prevent the water from dropping onto the head end 
part- Hence, it is possible to prevent a paper jam 
from being generated because of the adhesion of the 
transfer medium to the head end part due to water 

20 adhering to the head end part from being generated. 

The water vapor receiving part may be 
provided in a position separated from the head end 
part at the surface moving body away from a 
conveyance surface of the transfer medium. 
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According to the above-mentioned fixing 
device, it is possible to prevent the contact of the 
transfer medium with the water vapor receiving part. 
Hence, it is possible to prevent the transfer medium 
5 from being stained due to condensation adhered to the 
water vapor receiving part and a paper jam from being 
generated due to adhesion of the transfer medium to 
the water vapor receiving part. 

The water vapor receiving part may be made 

10 of a material having a low heat conductivity. 

According to the above-mentioned fixing 
device, the rise of the temperature at the water 
receiving part is difficult and therefore the 
temperature of the water vapor receiving part can be 

15 maintained at the temperature at which the water 

vapor generated from the transfer medium is condensed. 
Because of this, the condensation of the water vapor 
generated from the transfer medium at the 
photosensitive body can be prevented. 

20 According to the embodiment discussed above, 

it is also possible to provide an image forming 
apparatus , including : 

a toner image forming part configured to 
form a toner image on a transfer medium; and 

25 a fixing part configured to fix the toner 
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image to the transfer medium; 

wherein the fixing part comprising: 

two surface moving bodies, at least one of 
which is driven so that the surface moving bodies 
5 come in contact with each other, a nip is formed, and 
surfaces of the surface moving bodies in contact move 
in the same direction; and 

a heat source configured to heat at least 
one of the surface moving bodies; 
10 wherein a transfer medium having a surface 

where a non-fixed toner image is formed is put in the 
nip so that the toner image is heat-fixed on the 
transfer medium; 

the fixing device further comprises a 
15 separation plate configured to remove the transfer 

medium, the transfer medium not being separated from 
the surface moving body after the transfer medium 
passes through the nip, from the surface moving body; 
and 

20 rise of temperature of a head end part, at a 

side of the surface moving body, of the separation 
plate is given priority over rise of temperature of 
other parts of the separation plate. 

According to the above-mentioned image 

25 forming apparatus, it is possible to prevent paper 
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j ams . 

The present invention is not limited to the 
above-discussed embodiments, but variations and 
modifications may be made without departing from the 
5 scope of the present invention. 

This patent application is based on Japanese 
Priority Patent Application No. 2004-347677 filed on 
November 30 f 2004, the entire contents of which are 
hereby incorporated by reference. 
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